Metabolic and biochemical considerations of bone.
Recognition of the dynamic aspects of bone metabolism can lead to a unified concept involving endocrine and nutritional influences. Although most hormones can influence bone metabolism directly or indirectly, the principal ones involved in skeletal metabolism are parathyroid hormone, calcitonin and 1,25-dihydroxy-vitamin D. The actions of parathyroid hormone and 1,25-dihydroxy-vitamin D result in elevations of circulating extracellular fluid calcium concentration through actions directly on bone, intestine, and kidney. Calcitonin leads to decreases in calcium concentration, primarily by action on bone and kidney. The absorption and retention of calcium by the organism is further influenced by the dietary content of calcium, phosphorus, protein, and fluoride. Chronic dietary deficiencies of calcium and excesses of phosphorus may lead to chronic nutritional secondary hyperparathyroidism with resulting skeletal demineralization. In both experimental animals and in man, the earliest manifestation of this condition may be demineralization of the jaw with resultant paradentosis. Experimental studies in animals and in man have shown that this form of demineralization may be completely reversed by increasing dietary calcium and decreasing dietary phosphrous.